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DERIVATIVES OP 2 -DBOXY-2 , 3 -DgHYDRO-N-ACgTYIiNBPRAMINIC 

ACID (DANA) 

This invention relates to a chemical compound 
and to its use in asdic ins. In particular the invention 
5 concerns a novel a-D-neuraminic acid derivative, methods 
for its preparation, pharmaceutical formulations 
containing it and its use as an antiviral agent. 

Snzymes with the ability to cleave N-acetyl 
neuraminic acid (KAMA)/ also known as sialic acid, from 

10 other sugars are present in many micro-organisms. These 
include bacteria such as Vibrio eholerae, Clostridium 
pmrfrinpens, Streptococcus pneumoniae, and Arfhmhscter 
sialpphilus, and viruses such as influenza virus, 
parainf luensa virus, musqps virus, Newcastle disease virus, 

15 fowl plague virus, and Semdai virus. Most of these viruses 
are of the orthomyxovirus or paramyxovirus groups, and 
carry a neuraminidase activity on the surf aoe of the virus 
particles. 

Many of the neuraminidase-possessing organisms 
20 are major pathogens of man and/or animals, and some, such 
as influence virus, Newcastle disease virus, and fowl 
plague virus, cause diseases of enormous economic 
importance . 

Zt has long been thought that inhibitors of 
25 neuraminidase activity might prevent infection by 
neuraminidase -bearing viruses. Host of the known 
neuraminidase inhibitors are analogues of neuraminic acid, 
such as 2-deoxy-2,3-didehydro-N-aeetylneuraminie acid 
(DANA) and its derivatives. See, e.g. Neindl et al, 
30 Virology, 1974 58 457-63. The most active of these is 
2 -deoxy-2, 3 -debydro-H-trif luoroacetyl -neuraminic acid 
(FANA), which inhibits multi-cycle replication of inf luensa 
and parainf luensa viruses in vitro. See Palese et al. 
Virology, 1974 ^1 490-498. 
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International Application Publication 
No. NO 91/16320 dticribti * number of analogues of DAHX f 
the general formulae (Z) and (Ia)i 





(D 



(U) 



where in general formula (I), A ie oxygen, carbon or 
5 sulphur, and in general formula (la), a is nitrogen or 
carbon; 

R 1 denotes COOB, P(O) <OB) 3 , N0 3 , SOOB, S0 3 H, 
tetrazol, CH^CHO, CHO or CB(CHO) 3 , 

R* denotes B, OR 4 , T, CI, Br, Off, NHR<, SR 4 or 
10 CB^X, wherein X is HER*, halogen or OR 4 and 

R* ie hydrogen; an acyl group oaring 1 to 4 
carbon atoms ; a linear or cyclic alkyl group having 1 to 6 
carbon atoms, or a halogen-substituted analogue thereof; an 
allyl group or an unsubstituted aryl group or an aryl 
15 substituted by a halogen, an OB gro u p, an N0 3 g r o up , an 12X3 
group or a COOH group, 

R 3 and R 3 ' are the same or different, and each 
denotes hydrogen, GN, NHR 4 , N 3 , SR 4 , sN-OR 4 , OR 4 , guanidino, 



N — R 



OR 



NR 



N- 

1. 



-NH-N-R 
R R 



N N 



X N 



R 4 denotes NHR*, SR 4 , OR 4 , COOR 4 , NO a , C(R 4 ) 3 , 
20 CB a COOR c , CHjKOj or CR^MRR 4 , and 

R s denotes CH^YR 4 , CBYR 4 CB 3 YR 4 or chyr 4 chyr'ch 3 yr 4 
where Y is O, S, NR or B, and successive Y moieties in an 
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R* group are the same r different, and pharmaceutical^ 
acceptable salts or d rivatives there f , provided that in 
general formula (X) 

(i) whan R 3 or R 3 ' is OR* or hydrogen, and A is 
5 oxygen or sulphur , than said compound cannot have both 



15 hydrogen 

As indicated in WO 91/1630 , compounds of the 
above formulae are active both in vitro and in vivo against 
viral neuraminidase and are useful in the treatment of 
influenza. 

20 We have now found a particular compound which 

falls within the scope of the group of co m pounds described 
and claimed in WO 91/16320, but which is not specifically 
disclosed therein, which compound has particularly 
advantageous properties* 

25 The present invention accordingly provides 2,6- 

Anhydro-4-guanidino~3,4,5-trideoxy-5-tri£ luoroaoetamido-D- 
glycero-D-flralacto-non-2-enouic acid (4-Q-Neu5 F 3 Ac2en) of 
formula (ZZ) 



10 



nitrogen. 



hydrogen. 



(a) an R a that is hydrogen and 

(b) an R 4 that is NH-acyl, and 

(ii) R* represents a covalent bond when Y is 
and that in general formula (la), 
(i) when R* or R s * is OR* or hydrogen, and A is 
then said compound cannot have both 

(a) an R a that is hydrogen, and 

(b) an R 4 that is an HH-acyl, and 

(il) R* represents a covalent bond when Y is 



OH 





NH-C-NH, 

II 



NH 
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and its physiologically acceptable derivatives and solvates 
(e.g. hydrates) 

By ■ a pharmaceutically acceptable derivative" is 
meant any pharmaceutical ly acceptable salt, ester, or salt 
5 of such ester, of the compound of formula (II) or any other 
compound which, upon administration to the recipient, is 
capable of providing (directly or indirectly) the compound 
of formula (ZZ) or an antivirally active metabolite or 
residue thereof. * 

10 Zt will be appreciated by those skilled in the 

art that the compound of formula (ZZ) may be modified to 
provide pharmaceutically acceptable derivatives thereof at 
any of the functional groups in the compound of formula 
(ZZ). Of particular interest as such derivatives are 

15 compounds modified at the carboxyl function, hydroxy 1 

functions or at amino groups. Thus compound of interest 
include alkyl (such as methyl, ethyl or propyl e.g. 
isopropyl) or aryl (e.g. phenyl, benzoyl) esters and acetyl 
esters of the compound of formula (ZZ). 

20 Zt will be appreciated by those skilled in the 

art that thm pharmaceutically acceptable derivatives of the 
compound of formula (ZZ) may be derivatised at more than 
one position. 

Pharmaceutically acceptable salts of the compound 

25 of formula (ZZ) include those derived from pharmaceutically 
acceptable inorganic and organic acids and bases. Examples 
of suitable acids include hydrochloric,* hydrobromic, 
sulphuric, nitric, percblorie, fumaric, maleic, phosphoric, 
glycollic, lactic, salicylic, succinic, toluene-p- 

30 sulphonic, tartaric, acetic, citric, met hanesulphonic , 
formic, benzoic, malonic, naph t ha 1 ene - 2 - su lphoni c and 
bensenesulphonic acids, other acids such as oxalic, while 
not in themselves pharmaceutically acceptable may be useful 
in the preparation of salts useful as intermediates in 

35 obtaining the compound of the invention and its 
pharmaceutically acceptable acid addition salts. 
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Salts derived from appropriat bases include 
alkali matal (e.g. sodium), alkaline earth metal (e.g. 
magnesium), ammonium and HR 4 * (where R is C^alkyl) salts. 

References hereinafter to the compound of the 
5 invention include the compound of formula (XX) 

pharmaceutical^ acceptable derivatives thereof. 

The compound of formula (XX) possesses antiviral 
activity, xn particular this compound is an inhibitor of 
viral neuraminidase of orthomyxoviruses and paramyxoviruses 
10 in particular neuraminidase, for example the viral 

neuraminidase of influenza A and B, parainfluenza, mumps 
and Newcastle disease. 

There .is thus provided in a further aspect of the 
invention the compound of formula (XX) or a 
15 pharmaceutical^ acceptable derivative thereof for use as 
an active therapeutic agent in particular as an antiviral 
agent for example, in the treatment of orthomyxovirus and 
paramyxovirus infections. 

Xn a further or alternative aspect there is 
20 provided a method for the treatment of a viral infection, 
for example orthomyxovirus and paramyxovirus infections in 
a mammal including man comprising administration of an 
effective amount of the compound of formula (XX) or a 
pharmaceutic ally acceptable derivative thereof . 
25 There is also provided in a further or 

alternative aspect use of the compound of the invention for 
the manufacture of a medicament for the treatment of a 
viral infection. 

Xt will be appreciated by those skilled in the 
30 art that reference herein to treatment extends to 

prophylaxis as well as the treatment of established 
infections or symptoms. 

Xt will be further appreciated that the amount of 
the compound of the invention required for use in 
35 treatment will vary with the route of administration, the 
nature of the condition being treated and the age and 
condition of the patient and will ultimately be at the 
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discretion of the attendant physician r veterinarian. In 
general however a suitable dose will be in the range of 
from about 0.1 to 750mg/kg of bodyweigbt per day, 
preferably in the range of 0.5 to 60 mg/kg/day, most 
preferably in the range of 1 to 20mg/kg/day. 

Treatment is preferably commenced before or at 
the time of infection and continued until virus is no 
longer present in the respiratory tract. However the 
compound is also effective when given post -infection, for 
example after the appearance of established symptoms. 

Suitably treatment is given 1-4 times daily and 
continued for 3-7, e.g. 5 days post infection. 

The desired dose may be presented in a single 
dose or as divided doses administered at appropriate 
intervals, for example as two, three, four or more sub- 
doses per day. 

Tne compound is conveniently administered in unit 
dosage form for example containing 10 to ISOOmg, 
conveniently 20 to lOOOmg, most conveniently 50 to 700mg of 
active ingredient per unit dosage form. 

Hhile it is possible that, for use in therapy, 
tne compound of tne invention may be administered as tne 
raw chemical it is preferable to present the active 
ingredient as a pharmaceutical formulation. 

The invention thus further provides a 
pharmaceutical formulation comprising the compound of 
formula (II) or a pharmaceutical^ acceptable derivative 
thereof together with one or more pharmaceutical ly 
acceptable carriers therefor and, optionally, other 
therapeutic end/or prophylactic ingredients. The 
carrier (s) must bo 'acceptable' in the sense of being 
compatible with the other ingredients of the formulation 
and not deleterious to the recipient thereof. 

Pharmaceutical formulations include those 
suitable for oral, rectal, nasal, topical (including buccal 
and sub-lingual), vaginal or parenteral (including 
intramuscular, sub-tfutaneous and intravenous) 
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administration r in a form suitable for administration to 
the respiratory tract (including the nasal passages) for 
example by inhalation or insufflation. Tha formulations 
may, where appropriate, be conveniently presented in 
discrete dosage units and may be prepared by any of the 
methods well known in the art of pharmacy. All method* 
include the step of bringing into association the active 
compound with liquid carriers or finely divided solid 
carriers or both and then, if necessary, shaping the 
product into the desired formulation. 

Pharmaceutical formulations suitable for oral 
administration may conveniently be presented as discrete 
units such as capsules, cachets or tablets each containing 
a predetermined amount of the active ingredient; as a 
powder or granules # aa a solution, a suspension or as an 
emulsion. The active ingredient may also be presented as a 
bolus, electuary or paste. Tablets and capsules for oral 
administration may contain conventional excipients such as 
binding agents, fillers , lubricants , disintegrate, or 
wetting agents. The tablets may be coated according to 
methods well known in the art. Oral liquid preparations 
may be in the form of , for example, aqueous or oily 
suspensions, solutions, emulsions, syrups or elixirs, or 
may be presented as a dry product for constitution with 
water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as 
suspending agents, emulsifying agents, non-aqueous vehicles 
(which may include edible oils), or preservatives. 

The oompound according to the invention may also 
be formulated for parenteral administration (e.g. by 
injection, for example bolus injection or continuous 
infusion) and may be presented in unit dose form in 
ampoules , pre -filled syringes, small volume infusion or in 
multi-dose containers with an added preservative. The 
compositions may take such forms as suspensions, solutions, 
or emulsions in oily or aqueous vehicles, and may contain 
f ormulatory agents such as suspending, stabilising and/or 
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dispersing agents. Alternatively, the active ingredient 
may be in powder £ rm, obtained by aseptic isolati n of 
sterile solid or by lyophilisation from solution, for 
constitution with a suitable vehicle, e.g. sterile, 
5 pyrogen- free water, before use. 

For topical administration to the epidermis the 
compound according to the invention may be formulated as 
ointments, creams or lotions, or as a transdermal patch. 
Ointments and creams may, for example, be formulated with 

10 an aqueous or oily base with the addition of suitable 
thickening and/ or gelling agents. Lotions may be 
formulated with an aqueous or oily base and will in general 
also contain one or more emulsifying agents, stabilising 
agents, dispersing agents, suspending agents, thickening 

15 agents, or colouring agents. 

Formulations suitable for topical administration 
in the mouth include losenges comprising active ingredient 
in a flavoured base, usually sucrose and acacia or 
tragacanth; pastilles comprising the active ingredient in 

20 an inert base such as gelatin and glycerin or sucrose 
and acacia; and mouthwashes comprising the active 
ingredient in a suitable liquid carrier. 

Pharmaceutical formulations suitable for rectal 
administration wherein the carrier is a solid are most 

25 preferably presented as unit dose suppositories. Suitable 
carriers include cocoa butter and other materials commonly 
used in the art, and the suppositories may be conveniently 
formed by admixture of the active compound with the 
softened or melted carrier (s) followed by chilling and 

30 shaping in moulds. 

Formulations suitable for vaginal administration 
may be presented as pessaries, tampons, creams, gels, 
pastes, foams or sprays containing in addition to the 
active ingredient such carriers as are known in the art to 

35 be appropriate. 

For administration to the respiratory tract 
(including intranasal administration) according to the 
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method f the invention the neuraminidase inhibitors may be 
administered by any of the methods and formulations 
amployed in the art for administration to the respiratory 

tract . 

5 Thus in general the compounds may be administered 

in the form of a solution or a suspension or as a dry 
powder. 

Solutions and suspensions will generally be 
aqueous for example prepared from water alone (for example 

10 sterile or pyrogen- free water) or water and a 

physiologically acceptable co-solvent (for example ethanol, 
propylene glycol, polyethlene glycols such as PEG 400). 

Such solutions or suspensions may additionally 
contain other excipients for example preservatives (such as 

15 bensalkanium chloride), solubilising agents /surfactants 

such as polysorbates (e.g. Tween 80, Span 80, bensalfconium 
chloride), buffering agents, isotonicity-ad justing agents 
(for example sodium chloride), absorption enhancers and 
viscosity enhancers. Suspensions may additionally contain 

20 suspending agents (for example microcrystalline cellulose, 
carboxymathyl cellulose sodium) • 

Solutions or suspensions are applied directly to 
the nasal cavity by conventional means, for example with a 
dropper, pipette or spray. The formulations may be 

25 provided in single or mnltidose form. In the latter case a 
means of dose metering is desirably provided. In the case 
of a dropper or pipette this may be achieved by the patient 
administering an appropriate, predetermined volume of the 
solution or suspension. In the case of a spray this may be 

30 achieved for example by means of a metering atomising spray 
pump • 

Administration to the respiratory tract may also 
be achieved by means of an aerosol formulation in which the 
compound is provided in a pressurised pack with a suitable 
35 propellent such as a chlorof luorocarbon (CTC) for example 
dichlorodif luorome thane, trichlorof luoromethane or 
dichlorotetraf luroroethane, carbon dioxide or other 
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suitable gas. The aerosol may c nveniently als contain a 
surfactant such as lecithin. The dose of drug may ba 
controlled by provision o£ a metered valve. 

Alternatively the compounds may be provided in 
5 the form of a dry powder, for example a powder mix of the 
compound in a suitable powder base such as lactose, starch, 
starch derivatives such as hydroxypropylmethyl cellulose 
and polyvinylpyrrolidine (FVF) • Conveniently the powder 
carrier will form a gel in the. nasal cavity. The powder 
10 composition may be presented in unit dose form for example 
in capsules or cartridges of e.g. gelatin or blister packs 
from which the powder may be administered by means of an 
inhaler. 

In formulations intended for administration to 

15 the respiratory tract, including intranasal formulations, 
the compound will generally have a small particle sise for 
example of the order of 5 microns or less. Such a particle 
. sise may be obtained by means known in the art, for example 
by micronisation. 

20 When desired, formulations adapted to give 

sustained release of the active ingredient may be employed. 

The compound of the invention may also be used in 
combination with other therapeutic agents, for example 
other anti-infective agents. In particular the compound of 

25 the invention may be employed with other antiviral agents. 
The invention thus provides in a further aspect a 
combination comprising the compound of formula (ZD or a 
pharmaceutical^ acceptable derivative thereof together 
with another therapeutically active agent, in particular an 

30 antiviral agent. 

The combinations referred to above may 
conveniently be presented for use in the form of a 
pharmaceutical formulation and thus such formulations 
comprising a combination as defined above together with a 

35 pharmaceutical^ acceptable carrier therefor comprise a 
further aspect of the invention. 
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Suitable therapeutic agents f r use in such 
combinations include other anti-infective agents # in 
particular ant i -bacterial and anti-viral agents such as 
those used to treat respiratory infections. For example, 
5 other compounds effective against influenza viruses , such 
as amantadine, rimantadine and ribavirin, may be included 
in such combinations. 

The individual components of such, combinations 
may be administered either sequentially or simultaneously 
10 in separate or combined pharmaceutical formulations. 

When the compound of the invention is used with a 
second therapeutic agent active against the same virus the 
dose of each compound may either be the same as or differ 
from that employed when each compound is used alone . 
15 Appropriate doses will be readily appreciated by those 
skilled in the art. 

rhm compound of formula (ZZ) and its 
pharmaceutical^ acceptable derivatives may be prepared by 
any method known in the art for the preparation of 
20 compounds of analogous structure. In particular the 

compounds of formula (ZZ) may be prepared by the methods 
described below. 

The compound of formula (ZZ) may be prepared 
from the compound of formula (ZZZ) <4-guanidinoNeu2en) 



COOH 

<ni) 




25 by treatment with a trif luoroaeylating agent in the 
presence of a base. 

Suitable trif luoroaeylating agents of use on the 
reaction include bethyl trif luoroacetate . Suitable bases 
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o£ use in the reaction include tertiary amines such as, £ r 
example, trie thy lamina . 

The reaction is conveniently e££ected in a 
suitable organic solvent, such as an alcohol, £or example, 
5 methanol. 

The compound of formula (III) may be prepared 
from the compound o£ formula (XV) 



OH 




wherein M* represents an alkali metal cation, such as Ma*, 
and R represents a protecting group, such as a 
10 t-butoxycerbonyl (Boo) group, by treatment with a reagent 
suitable to introduce the guanidino function, followed by 
treatment with an acid, and subsequent deprotection if 
necessary. 

Reagents suitable to introduce the guanidino 
15 function include 6 -methyl isourea and iminn1n1 noma Minna 

sulp honi c acid in the presence of a base such as an alkali 
metal carbonate, for example potassium carbonate. 

Suitable acids include organic acids such as, for 
example, trif luoroaoetic acid. Conveniently the protecting 
20 group 11 is so chosen that it. is removed in the 
acidification step. 

The compound of formula (XV) may be prepared from 
the aside of formula (V) 



00O-M* (V) 
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wherein K and Iff 4 in as previously defined, by reduction. 

The reduction is conveniently effected using 
triphenylphosphine in a suitable solvent such as pyridine, 
diaethylf oxmamide, or a mixture thereof. 
5 The compound of formula (V) may be prepared by 

conventional methods from a suitably protected analogue, 
such as the compound of formula (VX) (4-asido-Neu5,7, 8,9- 
Ac 4 2enlHe> 




N, 



The preparation of the compound of formula (VI) 
10 is described in WO 91/16320. 

The protecting groups used in the preparation of 
compounds of formula (X) may be used in conventional 
manner. See for example "Protective Groups in Organic 
Chemistry 11 Bd. J.P.W. KcOmie (Plenum Press 1973) or 
15 "Protective Groups in Organic Synthesis* by T.w. Greene 
and P.O. M. Wuta (John Wiley and Sons 1991). 

Where it is desired to isolate the compound of 
the invention as a salt, for example as an acid addition 
salt, this may be achieved by treating the free base of 
20 general formula (X) with an appropriate acid, preferably 

with an equivalent amount, or with creatinine sulphate in a 
suitable solvent (e.g. aqueous ethanol) . 

The present invention is further described by the 
following examples which are for illustrative purposes only 
25 and should not be construed as a limitation of the 
invention • 
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i ^ f * -ir.Hydro-4 -ouanidino-3 , 4 , 5-trideoxy-5- 

trif luoroacatamido-D-glycero-D-galacto-non- 
2 -anemic acid 
To methyl 5-acetamido-tri-0-acetyl-2,6-anhydro-4- 
5 M ido-3,4,5-trideoxy-D-glycer©-D-gaiactp-non-2-enonate (4- 
asido-Neu5,7,8,9Ac 4 2anllfe) (lOg) in 1,4-dioxan (100ml) was 
addad di-tert-butyl dieaxboaata (9.55g) and 4-dimethylamino 
pyridine (500mg). After 72 boura tba solvent volume wis 
raduced by approximately two thirds and a aacond aliquot of 

10 di-tert-butyl dicarbonata (3g) addad. Seventeen hours 

later, a third batch of di-tart-butyl dieaxboaata (3g) was 
addad aad tha raaction haatad at 80°C for 2 hours. Tba 
product was isolatad by removing tha dioxan in vacuo and 
chroaatographing tha resulting oil on flash ailica gal 

15 (Mar ok 9385) with atbyl acetate/cyclo h e x ana (2:3) to yiald 
(4S, 5R, 6R) -5- [acatoxy- ( t -but oxycarboayl) -amino] -4- asido-6- 
[(1S,2R)-1,2,3 - tr iacat oxypropyl ] - 5 , 6 -dihydro-4H-pyran-2 - 
oarboxylic acid mathyl astar as an oranga oil (10.46g). 
H x nmr (OelSOd,) 5.99 (br.a,lB), 5.27-5.15 (m,2B), 

20 4.95-4.65(m,3B), 4.5(m,lB), 4.15-4*02 (m, IB) , 3.75 <s,3B), 
2.35 <S,3B), 1.99 (s,9B), 1.55 <S,9B); MS U/Z 574 MNK* 4 , 
474 MKH+4 - BOC 

4-A«ido-Heu5,7,8,9Ae 4 5Boc2anlHe (180 &g) was 
dissolvad in anhydrous methanol (25 mL) conta inin g sodium 

25 msthoxids (26ag) . Tha mixtura was stirrad at room 

tamparatura for 3 h before it was evaporated to drynass . 
Tha resulting residua was stirrad in 0.1M sodium hydroxide 
solution (10nL) at room tamparatura for 4h. tha solution 
was than adjusted to pH7 with Dowex-50K X 8 (B*) resin and 

30 filtered. Tba filtrate was evaporated to dryness to afford 
4-asido-H*u5Boc2en (120mg) as a light brownish solid, i.r. 
(X»X) cm' 1 , 3400 (br), 2980, 2930* 2100 (II,), 1690, 1600 
(br)l Hl-NKR (9,0) t (ppm) 1.36 (s, 9H) , 3.56 <dd,lH, J 
6.2 Bs, J* 12.1 Bx), 3.65 (d, IB, J 9.3 Bs), 3.70 - 3.92 

35 (m, 3B), 4.17 (d, 1H, J 11.1 Bs) 4.22 <d,lH, J 8.2 Bs), 
5.60 (br, S, IB) i FABMS: 397 (M+l) 4 . 



W 9S/203S3 PCT/AU9S*003J 

- 15 - 

T a solution of 4-asido-Neu5Boc2en (120mg) in a 
mixture of dim* thy If ormamide (6mL) and pyridine (12aL) , 
wafl addad triphanylphosphine (160 mg) at room temperature . 
The mixture was stirred under argon at room temperature for 
5 2h, and then evaporated under high vacuum to dryness. The 
residue was stirred in methanol (lOaL) at room temperature 
for lh, then vacuum evaporated to dryness. The resulting 
solid residue was chromatogaphed (silica gel, ethyl 
acetate/ 2 -propanol /water ■ 5/2/1) to give a crude product 

10 which was partitioned between water (20aL) and ethyl 

acetate (20mL) . The aqueous phase was vacuum evaporated to 
dryness. The residue was chromatographed (silica gel/ 
ethyl aeetate^-propanol/BjO ■ 10/2/1, then ethyl 
acatate/2-propanol/H 3 b - 4/2/1) to afford an off-white 

15 solid 4-amin0-Neu5*oc2en (54mg) .i.r. (KBr) cm" 1 , 3400 <br ) , 
2900 - 3000, 1710, 1610 (br) ; *8 -Km* data (D 3 0) t (ppm) , 
1.31 (a,. 9B), 3.51 (br.d, 1H, J 9.2 Bs), 3.56 (hr.dd, IB, 
J 5.6 Bs, J* 12.4BS), 3.70 - 3.82 (m,3B), 3.86 (br.d, IB, 
J 9.2BS), 3.98 (br.d, J 9.4 Bs), 5.60 (br.s, IB) ; FABMS: 

20 371 (M+D*. 

To a well -stirred solution of 4-amimo-Neu5Boc2en 
(SOmg) in water (5mL) , were added sml nnl mi nomathanosulf onlc 
acid (170mg) and potassium carbonate (194mg) over a period 
of 8h at a reaction tenparature of 35°C to 40°C. The 

25 mixture was allowed to stand at room temperature overnight, 
then diluted with water (lOaL), and subsequently filtered. 
The filtrate was neutralised with IX 8C1 to pB 6, then 
vacuum evaporated to dryness. The residue wee stirred 
in trifluoroacetic acid {2mL) at room temperature for 2h 

30 before it was concentrated to remove trifluoroacetic acid. 
The resulting residue was partitioned between water (lOmL) 
and ethyl acetate (lOmL). The aqueous layer was washed 
with fresh ethyl acetate <5aL), then evaporated to dryness. 
The residue was dissolved in water (lOmL) and then passed 

35 through a column of Amberlite XB-120 (H*) resin (10mXi) . 
The column was washed with water (30 mL), and then the 
resin was eluted with a 0.2 M-1.0 M gradient of ammonium 
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hydroxide s lution. The eluate which was positive towards 
both ninhydrin mad Sakaguchi reagents was collected, 
evaporated to dryness , and than freese-dried to afford 
4-guanidino-Heu2en as a white solid (5mg). i.r. (KBr) cm' 1 
5 3370 <br), 1680, 1600 (br) , 1410, 1090; l B-NMR data (D 3 0) 
(ppm), 2.96 (dd, 1H, J 9.6 Bs, J' 10.6 Bs), 3.61 (dd, IB, 
J 5.8 Bs, J* 11.7 Bs), 3.80 (br.d, IB, J 9.58s), 3.82 (dd, 
IB, J 2.68s, J 1 U.7BS), 3.87 (a, IB) # 3.94 (br d, IB, 
J 10.6 BE), 4.10 <dd, IB, J* 1.9 Bs, J' 9.6 Bs), 5.46 (d, 

10 18, J 1.9 Bs) ; U C HUB data (D 2 0) (ppm) . 52.7, (C-5), 56.9 
(C-4), 67.4 (C*9), 70.4 (C-8), 82.3 (C-6), 108.7 (C-3). 
153.9 (C-2), 162.3 (C-10) 173.7 (C-l) ; FABMSz 291 (M*+l) . 

To & stirred solution of 4~guamidinoNeu2en (50ag) 
in methanol (50 &L) wera added methyl trif luoroaeetate (0 .5 

15 nL) and triethylamina (0.28 mL) at room teaperature over a 
period of 8h. The resulting solution was allowed to stir 
at room temperature for 3 days, then v acuum evaporated to 
dryness. The residue was subjected to flash chromatography 
(silica gel, 2-propanol/K 3 0 - 3/1) . The fractions with R* 

20 of about 0.7 were collected and vacuum concentrated to 

dryness. The residue was treated with 95% 2-propanol/B 3 0 
solution (lOaL) to give a white crystal of 4-guanidino- 
Neu5F 3 Ac2en (20 mg) CZ8 >96.5% purity, i.r. (KBr) cm' 1 3470 
(br), 1710, 1650 (br), 1430, 1220; 1 H-MMR (0,0) (ppm), 3.52 

25 (br.d, IB, J 9.2 Bs), 3.54 (dd, IB, J 6.3 Bs J* 11.9 Bs) , 
3.79 (dd, 18, J 2.3BS, J' 11.9 Bs), 3.85 <ddd, IB, J 
2.3 Bs, J # 6.3 BS, J- 9.2 Bs), 4.25 (dd, IB, J 9.4 Bs, 
J' 10.6 Bs), 4.39 (br.d, IB, J 10.6 Bs), 4.49 (dd, IB, 
J 1.6 BS, J' 9.4 BS), 5.53 (d, IB, J 1.6 Bs); U C NHR (D 3 0) 

30 (ppm), 48.7 (C-5), 50.8 (C-4), 63.0 (C-9), 68.1 (C-7), 69.8 
(C-8>, 74.9 (C-6), 103.6 (C-3), 149.5, 151.2, (C-2 6 C-ll), 
157.1 (C-10), 168.8 (C-l); FABMS: 387 (M*l)*. Anal Calcd 
for CuB^^OyH^.SBaOt C, 32.7; K, 5.2: N, 12.7. Found C, 
32.5/ B, 4.6s H, 12.3. 
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TfflHIPl l ? T^ifcifcian on R OT r^^^*" Activity 

The ability of the compound of the invention t 
inhibit the activity of neuraminidase in vitro was 
determined using the method described in our earlier 
5 international Application Publication Ho. NO 91/16320. 
Using this method, the compound was found to be a slow 
binding inhibitor of neuraminidase from both influenza A 
and influenxa B, having of approximately 10' 9 U. 



10 



Ttih^lfelon of Influsnsa Virus 
The ability of the coapound of the invention to 
inhibit to multiplication of influenxa virus was determined 
using the method described in WO 91/16320. In this plaque 
reduction assay, the Pla<jue I 50 for influenxa A was 0.03, 
m**A f or influenxa B was 0.01. 
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cia ma t 

1. Tha coap und of formula (ZZ) 

OH 




O NH-ONH, 

II 

NH 



and physiologically acceptable derivatives ud solvates 
thereof. 

2. A compound as claimed in Claim 1 for use in 
therapy* 

3. Tha usa of a compound aa claimad in Claim 1 for 
tha maaufactuxa of a madicamant for tha treatmant of a 
viral infection. 

4. A me t h od of treatment of a viral infection in a 
mammal which mathod comprise* administration to said mammal 
of an affective amount of a compound aa claimad in Claim 1. 
5- A mathod according to Claim 4, wherein the mammal 
is a human. 

6* A m at h od according to Claim 4, wherein the 

compound ia administered to tha respiratory tract. 

7. A math od according to any one of Claims 4 to 6, 
wherein thm virus ia influenza virus. 

8. A pharmaceutical composition comprising a 
compound aa claimad in Claim 1 and a pharmaceutically 
acceptable carrier therefor. 

k P h a rm a c eutical composition as claimad in Claim 
* a4fe&«* for administration to tha respiratory tract. 
lff^^^gfT A process for tha preparation of a compound aa 
clm^mt0in Claim 1, which process comprises reaction of 5- 
amin^2 r «-ajihydro-4-guanidino-3 ,4, 5-tridaoxy-D-glycero-D- 
galaoeo-noa-a-anonie acid (4-guanidino-Neu2en) or a 
protected derivative thereof, with a trif luoroacylating 
agant in tha presence of a base. 
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